
531

Environmental Protection Agency Pt. 60, App. A-7, Meth. 25D

TABLE 25C–1.—MOISTURE CORRECTION—
Continued

Temperature, °C
Vapor

Pressure
of H2O,
mm Hg

Tempera-
ture, °C

Vapor
Pressure
of H2O,
mm Hg

16 ................................... 13.6 30 31.8

METHOD 25D—DETERMINATION OF THE VOLA-
TILE ORGANIC CONCENTRATION OF WASTE
SAMPLES

NOTE: Performance of this method should
not be attempted by persons unfamiliar with
the operation of a flame ionization detector
(FID) or an electrolytic conductivity detec-
tor (ELCD) because knowledge beyond the
scope of this presentation is required.

1.0 Scope and Application

1.1 Analyte. Volatile Organic Compounds.
No CAS No. assigned.

1.2 Applicability. This method is applica-
ble for determining the volatile organic (VO)
concentration of a waste sample.

2.0 Summary of Method

2.1 Principle. A sample of waste is ob-
tained at a point which is most representa-
tive of the unexposed waste (where the waste
has had minimum opportunity to volatilize
to the atmosphere). The sample is suspended
in an organic/aqueous matrix, then heated
and purged with nitrogen for 30 min. in order
to separate certain organic compounds. Part
of the sample is analyzed for carbon con-
centration, as methane, with an FID, and
part of the sample is analyzed for chlorine
concentration, as chloride, with an ELCD.
The VO concentration is the sum of the car-
bon and chlorine content of the sample.

3.0 Definitions

3.1 Well-mixed in the context of this meth-
od refers to turbulent flow which results in
multiple-phase waste in effect behaving as
single-phase waste due to good mixing.

4.0 Interferences. [Reserved]

5.0 Safety

5.1 Disclaimer. This method may involve
hazardous materials, operations, and equip-
ment. This test method may not address all
of the safety problems associated with its
use. It is the responsibility of the user of this
test method to establish appropriate safety
and health practices and to determine the
applicability of regulatory limitations prior
to performing this test method.

6.0 Equipment and Supplies

NOTE: Mention of trade names or specific
products does not constitute endorsement by
the Environmental Protection Agency.

6.1 Sampling. The following equipment is
required:

6.1.1 Sampling Tube. Flexible Teflon, 0.25
in. ID (6.35 mm).

6.1.2 Sample Container. Borosilicate
glass, 40-mL, and a Teflon-lined screw cap
capable of forming an air tight seal.

6.1.3 Cooling Coil. Fabricated from 0.25 in
(6.35 mm). ID 304 stainless steel tubing with
a thermocouple at the coil outlet.

6.2 Analysis. The following equipment is
required.

6.2.1 Purging Apparatus. For separating
the VO from the waste sample. A schematic
of the system is shown in Figure 25D–1. The
purging apparatus consists of the following
major components.

6.2.1.1 Purging Flask. A glass container to
hold the sample while it is heated and purged
with dry nitrogen. The cap of the purging
flask is equipped with three fittings: one for
a purging lance (fitting with the #7 Ace-
thread), one for the Teflon exit tubing (side
fitting, also a #7 Ace-thread), and a third (a
50-mm Ace-thread) to attach the base of the
purging flask as shown in Figure 25D–2. The
base of the purging flask is a 50-mm ID (2 in)
cylindrical glass tube. One end of the tube is
open while the other end is sealed. Exact di-
mensions are shown in Figure 25D–2.

6.2.1.2 Purging Lance. Glass tube, 6-mm
OD (0.2 in) by 30 cm (12 in) long. The purging
end of the tube is fitted with a four-arm bub-
bler with each tip drawn to an opening 1 mm
(0.04 in) in diameter. Details and exact di-
mensions are shown in Figure 25D–2.

6.2.1.3 Coalescing Filter. Porous fritted
disc incorporated into a container with the
same dimensions as the purging flask. The
details of the design are shown in Figure
25D–3.

6.2.1.4 Constant Temperature Chamber. A
forced draft oven capable of maintaining a
uniform temperature around the purging
flask and coalescing filter of 75 ± 2 °C (167 ±
3.6 °F).

6.2.1.5 Three-way Valve. Manually oper-
ated, stainless steel. To introduce calibra-
tion gas into system.

6.2.1.6 Flow Controllers. Two, adjustable.
One capable of maintaining a purge gas flow
rate of 6 ± 0.06 L/min (0.2 ± 0.002 ft3/min) The
other capable of maintaining a calibration
gas flow rate of 1–100 mL/min (0.00004–0.004
ft3/min).

6.2.1.7 Rotameter. For monitoring the air
flow through the purging system (0–10 L/
min)(0–0.4 ft3/min).

6.2.1.8 Sample Splitters. Two heated flow
restrictors (placed inside oven or heated to
120 ± 10 °C (248 ± 18 °F) ). At a purge rate of
6 L/min (0.2 ft3/min), one will supply a con-
stant flow to the first detector (the rest of
the flow will be directed to the second sam-
ple splitter). The second splitter will split
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the analytical flow between the second de-
tector and the flow restrictor. The approxi-
mate flow to the FID will be 40 mL/min
(0.0014 ft3/min) and to the ELCD will be 15
mL/min (0.0005 ft3/min), but the exact flow
must be adjusted to be compatible with the
individual detector and to meet its linearity
requirement. The two sample splitters will
be connected to each other by 1/8′ OD (3.175
mm) stainless steel tubing.

6.2.1.9 Flow Restrictor. Stainless steel
tubing, 1/8′ OD (3.175 mm), connecting the
second sample splitter to the ice bath.
Length is determined by the resulting pres-
sure in the purging flask (as measured by the
pressure gauge). The resulting pressure from
the use of the flow restrictor shall be 6–7
psig.

6.2.1.10 Filter Flask. With one-hole stop-
per. Used to hold ice bath. Excess purge gas
is vented through the flask to prevent con-
densation in the flowmeter and to trap vola-
tile organic compounds.

6.2.1.11 Four-way Valve. Manually oper-
ated, stainless steel. Placed inside oven, used
to bypass purging flask.

6.2.1.12 On/Off Valves. Two, stainless
steel. One heat resistant up to 130 °C (266 °F)
and placed between oven and ELCD. The
other a toggle valve used to control purge
gas flow.

6.2.1.13 Pressure Gauge. Range 0–40 psi. To
monitor pressure in purging flask and coa-
lescing filter.

6.2.1.14 Sample Lines. Teflon, 1/4′ OD (6.35
mm), used inside the oven to carry purge gas
to and from purging chamber and to and
from coalescing filter to four-way valve.
Also used to carry sample from four-way
valve to first sample splitter.

6.2.1.15 Detector Tubing. Stainless steel,
1/8′ OD (3.175 mm), heated to 120 ± 10 °C (248
± 18 °F) . Used to carry sample gas from each
sample splitter to a detector. Each piece of
tubing must be wrapped with heat tape and
insulating tape in order to insure that no
cold spots exist. The tubing leading to the
ELCD will also contain a heat-resistant on-
off valve (Section 6.2.1.12) which shall also be
wrapped with heat-tape and insulation.

6.2.2 Volatile Organic Measurement Sys-
tem. Consisting of an FID to measure the
carbon concentration of the sample and an
ELCD to measure the chlorine concentra-
tion.

6.2.2.1 FID. A heated FID meeting the fol-
lowing specifications is required.

6.2.2.1.1 Linearity. A linear response (± 5
percent) over the operating range as dem-
onstrated by the procedures established in
Section 10.1.1.

6.2.2.1.2 Range. A full scale range of 50 pg
carbon/sec to 50 µg carbon/sec. Signal attenu-
ators shall be available to produce a min-
imum signal response of 10 percent of full
scale.

6.2.2.1.3 Data Recording System. A digital
integration system compatible with the FID
for permanently recording the output of the
detector. The recorder shall have the capa-
bility to start and stop integration at points
selected by the operator or it shall be capa-
ble of the ‘‘integration by slices’’ technique
(this technique involves breaking down the
chromatogram into smaller increments, in-
tegrating the area under the curve for each
portion, subtracting the background for each
portion, and then adding all of the areas to-
gether for the final area count).

6.2.2.2 ELCD. An ELCD meeting the fol-
lowing specifications is required. 1-propanol
must be used as the electrolyte. The electro-
lyte flow through the conductivity cell shall
be 1 to 2 mL/min (0.00004 to 0.00007 ft3/min).

NOTE: A 1⁄4-in. ID (6.35 mm) quartz reactor
tube is strongly recommended to reduce car-
bon buildup and the resulting detector main-
tenance.

6.2.2.2.1 Linearity. A linear response (± 10
percent) over the response range as dem-
onstrated by the procedures in Section 10.1.2.

6.2.2.2.2 Range. A full scale range of 5.0 pg/
sec to 500 ng/sec chloride. Signal attenuators
shall be available to produce a minimum sig-
nal response of 10 percent of full scale.

6.2.2.2.3 Data Recording System. A digital
integration system compatible with the out-
put voltage range of the ELCD. The recorder
must have the capability to start and stop
integration at points selected by the oper-
ator or it shall be capable of performing the
‘‘integration by slices’’ technique.

7.0 Reagents and Standards

7.1 Sampling.
7.1.1 Polyethylene Glycol (PEG). Ninety-

eight percent pure with an average molec-
ular weight of 400. Before using the PEG, re-
move any organic compounds that might be
detected as volatile organics by heating it to
120 °C (248 °F) and purging it with nitrogen at
a flow rate of 1 to 2 L/min (0.04 to 0.07 ft3/
min) for 2 hours. The cleaned PEG must be
stored under a 1 to 2 L/min (0.04 to 0.07 ft3/
min) nitrogen purge until use. The purge ap-
paratus is shown in Figure 25D–4.

7.2 Analysis.
7.2.1 Sample Separation. The following

are required for the sample purging step.
7.2.1.1 PEG. Same as Section 7.1.1.
7.2.1.2 Purge Gas. Zero grade nitrogen

(N2), containing less than 1 ppm carbon.
7.2.2 Volatile Organics Measurement. The

following are required for measuring the VO
concentration.

7.2.2.1 Hydrogen (H2). Zero grade H2, 99.999
percent pure.

7.2.2.2 Combustion Gas. Zero grade air or
oxygen as required by the FID.

7.2.2.3 Calibration Gas. Pressurized gas
cylinder containing 10 percent propane and 1
percent 1,1-dichloroethylene by volume in ni-
trogen.

VerDate 11<MAY>2000 08:46 Aug 31, 2001 Jkt 194143 PO 00000 Frm 00532 Fmt 8010 Sfmt 8002 Y:\SGML\194143T.XXX pfrm09 PsN: 194143T


		Superintendent of Documents
	2014-12-03T10:06:48-0500
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




